A novel approach to the oral delivery of micro- or nanoparticles.
A novel oral multiple-unit dosage form which overcame many of the problems commonly observed during the compression of microparticles into tablets was developed in this study. Micro- or nanoparticles were entrapped in beads formed by ionotropic gelation of the charged polysaccharide, chitosan or sodium alginate, in solutions of the counterion, tripolyphosphate (TPP) or calcium chloride (CaCl2), respectively. The described technique did not change the physical properties of the microparticles, and it allowed a high microparticle loading (up to 98%). The ionic character of the polymers allowed pH-dependent release of the microparticles. Chitosan beads disintegrated and released the microparticles in 0.1 N HCl, while calcium alginate beads stayed intact in 0.1 N HCl but rapidly disintegrated in simulated intestinal fluids. Coating the calcium alginate beads with cellulose acetate phthalate resulted in an enteric drug delivery system. Scanning electron microscopy and dissolution and disintegration tests were used to characterize the microparticle-containing beads. The disintegration time of the beads was studied as a function of the solution viscosity of the polysaccharide, gelation time, counterion concentration, and method of drying.